
 

1 

 

საქართველოს ტექნიკური უნივერსიტეტი 

 

ხელნაწერის უფლებით 

 

 

ირმა კოკოლაშვილი 

 

 

 

 

აღმოსავლეთ საქართველოს სარმატული ნალექების 

პალინოსტრატიგრაფია 

 

 

 

დოქტორის აკადემიური ხარისხის მოსაპოვებლად  

წარდგენილი დისერტაციის 

 

 

 

ა  ვ  ტ  ო  რ  ე  ფ  ე  რ  ა  ტ  ი 

 

 

 

 

 

 

თბილისი  

2011 წელი 



 

2 

 

 

 

სამუშაო შესრულებულია საქართველოს ტექნიკური უნივერსიტეტის 

სამთო-გეოლოგიური ფაკულტეტის 

გეოლოგიის დეპარტამენტის 

გეოლოგიისა და პალეონტოლოგიის მიმართულებაზე 

 

 

სამეცნიერო ხელმძღვანელები: თამაზ ლომინაძე, ირინე შატილოვა 

 

რეცენზენტები:  გ.მ.მ.დ. ელისო ყვავაძე -------------------------------- 

                              გ.მ.მ.კ.  კახაბერ ქოიავა --------------------------------- 

                               

 

 

დაცვა შედგება 2011 წლის ”19” აპრილს, 15 საათზე 

საქართველოს ტექნიკური უნივერსიტეტის სამთო-გეოლოგიური 

ფაკულტეტის სადისერტაციო საბჭოს კოლეგიის №15  სხდომაზე,  

კორპუსი III, აუდიტორია №334 

მისამართი: 0175, თბილისი, კოსტავას 77. 

 

 

დისერტაციის გაცნობა შეიძლება სტუ-ს ბიბლიოთეკაში, 

ხოლო ავტორეფერატისა –  სტუ-ს  ვებგვერდზე 

 

 

 

 

სადისერტაციო საბჭოს მდივანი --------------   დ. თევზაძე 



 

3 

 

Sesavali 

 

Temis aqtualoba da samuSao mizani. kvlevis mizani iyo qar-

Tlisa da kaxeTis sarmatuli naleqebis palinologiuri Seswav-

la, mcenareuli safarisa da klimatis rekonstruqcia, istoriu-

li ganviTarebis etapebis gamoyofa, rac aRmosavleT saqarTve-  

los sarmatuli naleqebis ufro wvril stratigrafiul erTeu-

lebad danawilebis saSualebas mogvcemda. miRebul Sedegebs 

eqneba rogorc samecniero, aseve praqtikuli mniSvneloba da Sei-

Zleba gamoyenebuli iqnan msxvilmasStabiani geologiuri agegmvi-

sas,  navTobisa da gazis saZiebo samuSaoebis Catarebisas, Semcve-

li naleqebis  asakis gansazRvrisa da paleogeografiuli rekon-

struqciisaTvis. 

kvlevis obieqti da meTodebi. stratigrafiuli sakiTxebis 

gadawyvetisas dRes farTod gamoiyeneba palinologiuri meTodi, 

romlis kvlevis obieqtia danaleq qanebSi ganamarxebuli mcenare-

Ta sporebi da mtvris marcvlebi. am meTodis erT-erT mTavar upi-

ratesobas warmoadgens is, rom palinomorfebi praqtikulad Wri-

lis yvela SreSi gvxvdeba. palinokompleqsebis Semadgenlobis 

cvlilebebi saSualebas gvaZlevs Tvali gavadevnoT xmeleTis fi-

tocenozebis ganviTarebis TiTqmis srul suraTs ama Tu im nale-

qebis akumulaciis ganmavlobaSi da gamovyoT maTi ganviTarebis 

etapebi, rac, Tavis mxriv, palinostratigrafiis safuZvels war-

moadgens. 

sporebi da mtvris marcvlebi xSirad gvxvdeba naleqebSi, 

romlebSic sxva organuli naSTebi ar aris. magram im SemTxveva-

Sic ki, rodesac faunisturi naSTebi moipoveba, palinologiur 

monacemebs garkveuli koreqtivebi Seaqvs: 1. paleogeografiuli 

garemos rekonstruqciaSi, 2. kontinenturi naleqebis danawileba-

Si; 3. gansxvavebuli faciesebis (wyebebis) korelaciaSi; 4. Wabur-

Rilebis geologiuei Wrilebis danawilebaSi. es ganpirobebulia 

imiT, rom, gansxvavebiT zRviuri faunisagan, palinologiuri mona-

cemebi asaxavs xmeleTis fitocenozebis cvlilebebs klimaturi 

fluqtaciebis zegavleniT.  
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aRmosavleT saqarTvelos sarmatuli naleqebis moluskuri 

fauna sakmaod detalurad aris Seswavlili. ukanasknel wlebSi 

gamoqveynda agreTve naSromebi sarmatuli naleqebis mikrofaunis-

turi kvlevebis Sesaxeb. rac Seexeba paleobotanikur monacemebs, 

ukanasknel xanebamde Cveni warmodgenebi aRmosavleT saqarTve-

los sarmatuli florisa da mcenareulobis Sesaxeb mxolod 

mcenareTa msxvili naSTebis SeswavliT Semoifargleboda. 

mecnieruli siaxle. aRmosavleT saqarTvelos sarmatuli na-

leqebi palinologiurad pirveladaa Seswavlili, aqamde arsebob-

da mxolod cnobebi qarTlis Suasarmatuli palinologiuri kom-

pleqsebis Sesaxeb. pirvelad aris gamoyenebuli palinologiuri 

analizis Sedegebi qarTlis da kaxeTis sarmatuli naleqebis ko-

relaciisa da stratigrafiuli danawilebisaTvis. rac Seexeba ka-

xeTs, praqtikuli TvalsazrisiT gansakuTrebiT saintereso regi-

ons, ramdenadac masTanaa dakavSirebuli navTobis samrewvelo 

mniSvnelobis maragebi, igi palinologiurad Cvens mier pirvelad 

iqna Seswavlili.  

naSromis struqtura da moculoba. sadisertacio naSromi 

warmodgenilia Sesavlis, 5 Tavis, rekomendaciebis da nabeWdi 173 

gverdisagan. naSromSi motanilia agreTve  8 cxrili, 19 naxazi, 4 

geologiuri Wrili da 19 fototabula. gamoyenebuli literatu-

ris sia Sesdgeba 79 dasaxelebisagan. 

 

Tavi I 

aRmosavleT saqarTvelos sarmatuli naleqebis  

geologiuri daxasiaTeba 

 

sarmatuli naleqebi farTod aris gavrcelebuli aRmosavleT 

saqarTveloSi da warmodgenilia samive qvesarTuliT: volinuriT 

(qveda), besarabiuliT (Sua) da xersonuliT (zeda). faciesuri Ta-

viseburebebis da naleqebis simZlavreebis mixedviT, d. buleiSvi-

li gamohyofs sarmatuli warmonaqmnebis gavrcelebis 4 gancalke-
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vebul _ CrdiloeTis, dasavleTis, samxreTis anu mtkvrispira da 

centralur anu depresiul zolebs. 

 qvedasarmatuli Zirulis masivis aRmosavleT periferiaze 

ZiriTadad warmodgenilia mcire simZlavris (50-90 m) sanapiro-wya-

lmarCxi naleqebiT da kargad aris daxasiaTebuli fauniT, rome-

lSic uxvadaa Donax, Mactra, Syndesmya-s gvarebis warmomadgenlebi.  

d. buleiSvilis monacemebiT, yvelaze damaxasiaTebeli Wri-

lebia md. lopanis Relis gaswvriv, sof. sof. karaleTTan da ara-

deTTan, sadac qvedasarmatuli warmodgenilia mocisfro-nacris-

feri, momwvano-nacrisferi Tixebis da moyviTalo-nacrisferi kva-

rciani qviSebis morigeobiT, romlebSiac gvxvdeba Tixiani kirqve-

bis da konglomeratebis SuaSreebi. 

qarTlis depresiis CrdiloeT kideze qvedasarmatuli Sreebi 

TanxmobiT adevs konkurs da agebulia Rrma zRvisTvis damaxasia-

Tebeli terigenuli qviSian-Tixiani naleqebiT. aq maTi maqsimalu-

ri simZlavre 250-300 m-s aRwevs. 

qveda sarmatuls sxvagvari xasiaTi aqvs qarTlis depresiis 

samxreT nawilSi, sadac igi warmodgenilia sanapiro naleqebiT: 

mikrokomglomeratebiT, qviSaqvebiT da TixebiT. 

gori-kaspis zolSi yvelaze  sainteresoa nadarbazevis Wri-

li, sadac qvedasarmatuli ZiriTadad warmodgenilia mocisfro-

nacrisferi qviSiani TixebiT, qviSaqvebiT da ooliTuri  kirqve-

biT _ lumaSelis SuaSreebiT. Wrilis yvela Sre Seicavs mdidar 

moluskur faunas.  

aRmosavleTiT, qveda sarmatulis sruli Wrili gaidevneba md. 

aragvis xeobaSi (bebriscixis mimdebare teritoria). liTologiu-

rad naleqebi warmodgenilia Tixiani qanebiT, kirqvebiT, lumaSe-

lis xSiri SuaSreebiT. faunisturad Wrili kargad aris daxasia-

Tebuli: Mactra eichwaldi Lask., Tapes vitalianus Orb., Modiola sarmatica Gat., 

Cardium sp., Syndesmya reflexa Eichw., Mactra andrussovi Koles., Tapes naviculatus 

(R. Hoern.) Andrus. qvedasarmatulis simZlavre md. aragvis xeobaSi 

daaxloebiT 100m-ia.  
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ufro aRmosavleTiT qvedasarmatuli naleqebi uwyvet zola-

daa gavrcelebuli md. ioramde da agebulia sakmaod Rrma zRvis 

naleqebiT, romelTa saerTo simZlavre 250-300 m-ia. 

aRmosavleT saqarTveloSi, iseve rogorc yirim-kavkasiis ol-

qis sxva regionebSi, qveda sarmatuli iyofa or nawilad: qveda 

da zeda. k. qoiavam  foraminiferebis mixedviT gamohyo  Varidentella 

reusi-sa da  Elphidium aculeatum-s Semcveli Sreebi.   

Sua sarmatulis dasawyisSi paleogeografiul viTarebasa da 

teqtonikur reJimSi raime mniSvnelovani cvlilebebi ar momxda-

ra. zRvam ramdenadme ukan daixia CrdiloeTisken, rac gamoixata 

Suasarmatuli naleqebis transgresiuli ganlagebiT kaxeTis qe-

dis samxreT ferdobze. 

qarTlis depresiis CrdiloeT kideze Sua sarmatuli Tan-

xmobiT adevs qvedas. Wrilis qveda nawili warmodgenilia Tixe-

biT da qviSaqvebiT e. w. “kriptomaktrebiani SreebiT”, romlebic 

mraval WrilSia dafiqsirebuli, xolo zeda nawili ki _ qviSa-

qvebiT, TixebiT da konglomeratebiT. Suasarmatuli naleqebi 

faunisturad  kargad aris daxasiaTebuli: Modiola sarmatica Gat., 

Donax detiger, Mactra fabreana Orb., Mactra georgei Bail., Trochus sp., Barbotella 

omaliusii Orb.  da sxv. maTi saerTo simZlavre meryeobs 350_1000 m-

mde.  

d. buleiSvilis naSromSi motanilia Suasarmatuli naleqe-

bis aRwera, md. mtkvris marcxena napiris gaswvriv mcxeTamde da 

ufro aRmosavleTiTac. SedarebiT sruli Wrilebi gvxvdeba sof. 

aradeTTan, sadg. skrasTan, nadarbazevis xevSi, md. aragvis napir-

ze. aRniSnul WrilebSi Suasarmatuli naleqebis simZlavre mer-

yeobs 130-dan 350 m-mde.  

aRmosavleTiT Suasarmatulis simZlavre izrdeba da md. io-

ris xeobaSi aRwevs 1200 m-s. d. buleiSvilis monacemebiT, samxreT 

kaxeTis ivrispira zolSi Suasarmatuli mkveTrad iyofa or nawi-

lad: qveda _ kriptomaktrebiani Sreebis Tixiani dasta da zeda _ 

marCxi wylis qviSian-Tixiani Sreebi, romlebic daxasiaTebulia 

farTod gavrcelebuli Suasarmatuli formebiT. manve aRwera 
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marCxi wylis naleqebis tipuri Wrilebi usaxeloReles xevSi, sa-

dac es warmonaqmnebi ganlagebulia kriptomaktrebiani Sreebis 

zemoT. Tixebisa da qviSaqvebis garda, romelTa saerTo simZlavre 

aRwevs 200 m-s, WrilSi gvxvdeba ooliTuri kirqvebis 7 fena. aR-

mosavleTiT, baidisxevSi qviSaqvebisa da kirqvebis Sreebis raode-

noba da simZlavre mcirdeba; ufro aRmosavleTiT, 2 km-Si, daT-

visxevSi mTeli Wrili warmodgenilia e.w. CobandaRis wyebis Ti-

xebiT.  

Suasarmatulis meore naxevridan iwyeba teqtonikuri moZrao-

bebis gaaqtiureba, rac iwvevs cvlilebebs paleogeografiaSi. am 

droidan iwyeba zRvuri auzis gamarCxeba, misi zomebis Semcireba 

da Tixiani faciesebis Secvla Txeli zRvis uxeSmarcvlovani na-

leqebiT. Suasarmatulis dasasruls gaZlierebuli aRmavali teq-

tonikuri moZraobebis gamo moxda Suasarmatuli zRvis mniSvne-

lovani ukandaxeva aRmosavleTis mimarTulebiT. Sedegad mTeli 

qarTlis depresia, civgomboris qedis samxreTi ferdobi da gare-

kaxeTis mniSvnelovani nawili kontinenturi naleqebis dagrovebis 

olqad gadaiqca. aRmosavleT saqarTvelos mTel teritoriaze 

mimdinareobda zRvis danawevreba calkeul auzebad_tbebad, rom-

lebic izolirebuli an erTmaneTTan naklebad dakavSirebuli 

iyvnen. 

qarTlis depresiaSi zeda sarmatuls miekuTvneba e. w. nacxo-

ris wyebis kontinenturi qviSian-Tixiani naleqebis mZlavri da-

stebi konglomeratebis SuaSreebiT, romelTa simZlavre meryeobs 

300m-dan_2500 m-mde. naleqebis es wyeba farTodaa gavrcelebuli 

qarTlis depresiis kideebze, sadac monawileobs umetesi naoWebis 

agebulebaSi. d. buleiSvilis azriT, am naleqebiTaa Sevsebuli qa-

rTlis mTeli depresiuli nawili. 

nacxoris wyeba farTodaa gavrcelebuli mtkvrispira zolSi. 

dawyebuli md. dasavleT fronedan, isini uwyvet zolad vrcelde-

bian md. aragvamde. rogorc d. buleiSvili  aRniSnavs, am regio-

nis naleqebisTvis yvelaze damaxasiaTebel niSans warmoadgens mo-

wiTalo Tixebis gamoCena, romlebic TanxmobiTaa ganlagebuli 
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faunisturad Suasarmatulad daTariRebul Sreebze. maTi simZla-

vre izrdeba dasavleTidan-aRmosavleTisaken. qarTlis depresiis 

samxreT kideze nacxoris wyebis Wrilebi gvxvdeba sof. sof. skra-

sTan, tinisxidTan, gori-kaspis zolSi, kvernakisa da nadarbazevis 

qedebis samxreT ferdobebze, sadac wyebis saerTo simZlavre aR-

wevs 1400-1500 m-s.  

nadarbazevis xevis WrilSi, ferad TixebSi, d. buleiSvilma 

aRwera Suasarmatuli fauniT mdidari ooliTuri kirqvis Sreebi,  

da es dasta Suasarmatuls miakuTvna. avtoris mosazrebiT, es fa-

qti miuTiTebs, rom kontinenturi reJimi mTlianobaSi Camoyalib-

da SuasarmatulSi, Tumca zogierT ubanze zRviuri pirobebi gag-

rZelda.  

aRmosavleTiT, mtkvrispira zolSi, nacxoris wyebis naleqebi 

SiSvldebian md. aragvis xeobaSi, mcxeTasTan. d. buleiSvili mas 

liTologiurad or nawilad hyofs: qveda_Tixian-qviSiani, Tixebis 

mniSvnelovani primatiT da zeda_qviSian-Tixiani, qviSaqvebis mome-

tebuli mniSvnelobiT. 

ramdenadme gansxvavebulia zedasarmatuli naleqebi kaxeTis 

qedis samxreT ferdobze. aq, d. buleiSvilis monacemebiT, isini 

warmodgenili arian kontinenturi faciesiT da isini, liTologi-

uri Semadgenlobis mixedviT, mkafiod iyofa or wyebad. samxreT-

dasavleT raionebSi, gombori-Jati-manavis zolSi zedasarmatuli 

warmodgenilia Tixian-qviSiani naleqebiT, zeda nawilSi konglo-

meratebis iSviaTi SuaSreebiT. manavisxevis auzis Crdilo-aRmosa-

vleTiT es wyeba icvleba konglomeratebiT da TixebiT. aq zeda-

sarmatulis simZlavre ar aRemateba 1000-1200 m-s. am naleqebis sim-

Zlavre yvelaze zustad izomeba Tixian-qviSiani faciesis gavrce-

lebis zolSi. sadac zeda sarmatis qveda sazRvari advilad dgin-

deba Sua sarmatuli formebis gaqrobiT, xolo zeda sazRvari ki  

pliocenuris mZlavri konglomeratebis gamoCeniT. samxreT kaxeT-

is samxreT-dasavleT raionebSi (udabno, nacvalwyali da sxv.) ze-

dasarmatuli aseve warmodgenilia eldaris wyebis mtknari wylis 

kontinenturi feradi Tixebi qviSaqvebis SuaSreebiT da konglo-
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meratebiT (es dasta xasiaTdeba mxolod mtknari wylis da xmele-

Tis gastropodebiT). samxreT-aRmosavleTiT naleqebis xasiaTi 

sxvagvaria da Wrilebis qveda nawilSi feradi Tixebi icvleba 

zRviuri qviSian-Tixiani naleqebiT, romlebSiac gvxvdeba makt-       

rebis fauna.  

zedasarmatuli naleqebis gavrcelebis meore zoli grZelde-

ba CobandaRis qedis CrdiloeT ferdobze da md. ioris marjvena 

napirze. SemdgomSi Sreebis gamosavlebi Rebuloben Crdilo-aRmo-

savleT mimarTulebas da mcire xarvezis Semdeg Cndebian md. io-

ris marcxena napirze.  

udabnos raionSi zeda sarmatuli mTlianobaSi warmodgeni-

lia eldaris wyebis amgebeli feradi kontinenturi naleqebiT. 

liTologiurad wyeba or nawilad iyofa: qveda_qviSaqviani da ze-

da_Tixiani. md. md. alandrisxevis da dibzisxevis SeerTebis adgi-

las zedasarmatulis qveda nawilSi Cndeba zRviuri qviSaqvebi, ma-

ktrebis damaxasiaTebeli fauniT. am zRviuri qviSaqvebis  simZla-

vre, romlebic dasavleTiT icvlebian kontinentur TixebiT, ar 

aRemateba 30-40 m-s. liTologiurad zRviuri naleqebi Zalian 

hgavs mis qveSmdebare Suasarmatulis qviSaqvebs da mxolod mdi-

dari Suasarmatuli faunis gaqroba da maktrebis gamoCena gvaZl-

evs safuZvels gavataroT zeda sarmatulis qveda sazRvari. d. bu-

leiSvilis monacemebiT, Sreebis analogiuri Tanamimdevroba gai-

devneba kidev ramodenime WrilSi.  

feradi qviSaqvebis da Tixebis morigeoba mraval WrilSi 

Cans. samxreT kaxeTis ivrispira zolSi xdeba qviSiani warmonaqm-

nebis simZlavris TandaTanobiT Semcireba da rogorc mTeli ze-

da sarmatis, aseve zRviuri dastis simZlavris gazrda. d. bulei-

Svilis mosazrebiT eilar-ougis qedis CrdiloeT ferdobis Wri-

lSi Tixebi mkveTrad sWarbobs QqviSaqvebs. zogadad zeda sarma-

tis Wrili TixebiTaa warmodgenili. zRviuri fauna SenarCunebu-

lia sul zeda Sreebamde, rac saSualebas gvaZlevs ganvsazRvroT 

zRviuri dastis simZlavre _ 550-600 m. 
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ivrispira raionSi zedasarmatulis zRviuri dastis arseboba 

dasturdeba aseve ukansknel wlebSi Catarebuli taribanis da 

eldaris WaburRilebis kernuli masalis mikropaleontologiuri 

kvlevebiT.  

 

Tavi II 

palinologiuri meTodis aRwera 

 

palinologiur analizs safuZvlad udevs mcenareTa mtvris 

marcvlebis unari SeinarCunos calkeuli taqsonebisTvis damaxa-

siaTebeli morfologiuri niSan-Tvisebebi namarx mdgomareobaSi. 

ganamarxebuli mtvris marcvlebi gansakuTrebiT kargad inaxeba 

Tixian qanebSi _ zRviurSic, kontinenturSic (tbiurSi, aluviur-

Si) da torfebSi. 

palinologiur analizis Catarebis mizniT, ama Tu im WrilSi 

nimuSebs iReben SredaSre, rac saSualebas gvaZlevs ara marto 

ganvsazRvroT namarxi floris Semadgenloba, aramed aRvadginoT 

mcenareulobis xasiaTi da misi dinamika droSi. 

mtvris marcvlebis gamocalkeveba qanebidan movaxdineT pale-

obiologiis institutis palinologiur laboratoriaSi v. griCu-

kis separaciuli meTodis gamoyenebiT. 

laboratoriuli samuSaoebi sami etapisagan Sedgeba: pirveli 

da meore etapebi qanis qimiur damuSavebas moicavs, ris Sedegadac 

miiReba namarxi mtvris Semcveli naleqi. mesame etapi  moicavs 

mtvris marcvlebis gansazRvras da fotografirebas mikroskopis 

saSualebiT. 

analizis Sedegebi jamdeba palinologiur cxrilSi, romel-

Sic mocemulia yovel nimuSSi mcenareTa calkeuli jgufebis pa-

linomorfebis raodenobrivi an procentuli Semcveloba (merqnia-

nebi, balaxovnebi, sporovnebi). Semdeg am monacemebis mixedviT 

vadgenT palinologiur diagramebs. disertaciaSi motanilia ori 

tipis diagrama. III TavSi, romelic eZRvneba Seswavlili Wrilebis 

palinologiur daxasiaTebas, motanilia tradiciuli palinolo-

giuri diagramebi, romlebic asaxaven mtvris marcvlebis Semcve-
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lobas, rogorc mcenareTa 3 ZiriTadi jgufis, aseve calkeuli 

taqsonebis. aseTi diagramebi, ZiriTadad, palinokompleqsebis 

floristul Semadgenlobas asaxaven.  

ukanasknel xanebSi i. Satilovam SemogvTavaza diagramebis 

meore tipi _ klimatur-ekologiuri,  romelic asaxavs  mcenareu-

lobis xasiaTs. Ddiagramaze jer daitaneba xe-mcenareebis, bala-

xovnebis da sporovnebis procentuli Semcveloba, Semdeg _ im 

mcenareTa calkeuli jgufebis mtvris marcvlebis Semcveloba, 

romlebic gaerTianebulia maTi klimatur-ekologiuri pirobebis 

Sesabamisad. aseTi diagramebi gansakuTrebiT efeqturia aRmosav-

leT saqarTvelosTvis, sadac sarmatuli  mcenareulobis ganvi-

Tarebis etapebis gamoyofis mTavari kriteriumia tyisa da bala-

xovani cenozebis arealTa cvalebadoba, rac, Tavis mxriv, pali-

nostratigrafiis safuZvels warmoadgens. am tipis diagramebi mo-

tanilia disertaciis IV Tavis meore nawilSi, romelic eZRvneba 

aRmosavleT saqarTvelos sarmatuli mcenareulobisa da klima-

tis rekonstruqcias. 

 

Tavi III 

 

Seswavlili Wrilebis palinologiuri daxasiaTeba 

qarTlis teritoriaze Seswavlili iyo ori Wrili _ md. 

Aaragvis xeobaSi (aragvi-bebriscixe) da nadarbazevis xevSi. 

md. aragvis (bebriscixe) Wrili. mcxeTis midamoebSi (md. md. 

mtkvris da aragvis SesarTavi, md. aragvis xeoba da bebriscixis 

mimdebare teritoria) gaSiSvlebulia sarmatuli naleqebi, ro-

mlebic TanxmobiT agrZeleben konkur-foladur Sreebs. 

ukanasknelad sarmatuli naleqebi q. mcxeTis midamoebSi Ses-

wavlili iqna k. qoiavas mier. avtori Wrilis aRweras iwyebs md. 

aragvis xeobidan, sadac qvedasarmatuli warmodgenilia makrofa-

unis naSTebis Semcveli Tixian-qviSiani naleqebiT. q.siraZis da d. 

buleiSvilis monacemebiT aq aRmoCenili da aRwerilia qvedasa-

rmatulisaTvis damaxasiaTebeli orsagdulianebi.  
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Suasarmatuli naleqebi SiSvldeba md. aragvis marcxena na-

pirze, bebriscixis midamoebSi. am adgilsapovrebidan k. qoiavas 

mier aRwerilia foraminiferebis mdidari kompleqsi, romlis sa-

fuZvelzec avtori Suasarmatul naleqebs hyofs sam zonad: qveda, 

Sua da zeda.  

Suasarmatulis zeda nawili da zedasarmatuli ar Seicavs 

faunas. am naleqebis daTariReba SeiZleba mxolod stratigrafi-

uli mdebareobis gaTvaliswinebiT. k. qoiavas varaudiT, Sua da 

zedasarmatuls Soris sazRvari am WrilSi unda gatardes kong-

lomeratebis linzebis gamoCenis mixedviT, rac sedimentaciis ci-

klis cvlilebaze miuTiTebs.  

palinologiuri analizisTvis aRebuli iyo nimuSebi sarma-

tulis samive qvesarTulidan. disertaciaSi mocemulia im mce-

nareTa sruli sia, romelTa mtvris marcvlebi da sporebi aRmo-

Cenili iyo TiToeul nimuSSi. 

qvedasarmatulis palinokompleqsebi xasiaTdeba xe-mce-

nareebis mtvris siWarbiT. balaxovnebi da sporovnebi speqtrSi  

mcire raodenobiT gvxvdeba. wiwvovanTa Soris sWarbobs fiWvi. 

mtvris marcvlebis didi raodenobiT da mdidari SemadgenlobiT 

gamoirCeva Termofiluri wiwvovnebi, gansakuTrebiT gvari Podocar-

pus. farulTesliani mcenareebs Soris sWarbobs subtropikuli da 

foTolmcveni formebi. bevria Castanopsis, Engelhardia, Platycarya, Carya-

s da Araliaceae-s ojaxis warmomadgenelTa mtvris marcvlebi. 

    palinologiuri kompleqsebis Semadgenlobis mixedviT Sua-

sarmatuli SeiZleba davyoT sam nawilad. qveda xasiaTdeba 

merqniani mcenareebis siWarbiT. Pinus-is mtvris procentuli Sem-

cveloba meryeobs. bevria naZvis mtveri. balaxovnebis Semcveloba 

umniSvneloa. Suasarmatulis Sua nawili xasiaTdeba balaxovnebis 

mtvris procentuli Semcvelobis matebiT. Suasarmatulis zeda 

nawilSi maTi raodenoba mcirdeba da isev sWarbobs xe-

mcenareebis mtvris marcvlebi.  

Wrilis zeda nawili, romelic Seesabameba zedasarmatuls 

xasiaTdeba gaRaribebuli palinospeqtrebiT. aq Semcirebulia 
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merqnianebis mtvris marcvlebis procentuli Semcveloba, Tumca 

maT Soris bevria fiWvi. matulobs balaxovnebis roli, mcirdeba 

subtropikuli xe-mcenareebis mtvrisa da gvimranairebis sporebis 

raodenoba.  

 amgvarad, aragvi-bebriscixis Wrili, palinologiuri monace-

mebiT, SeiZleba daiyos xuT palinozonad (I-V). ZiriTadi ganxva-

veba Ppalinozonebs Soris mdgomareobs xe-mcenareebisa da bala-

xovanTa mtvris marcvlebis SemcvelobaSi. xe-mcenareebis yvelaze 

Raribi Semadgenloba, xolo balaxovan mcenareTa maRali proce-

ntuli Semcveloba aRiniSneba zedasarmatul naleqebSi. 

nadarbazevis Wrili. Cvens mier Seswavlili kidev erTi sai-

ntereso Wrili mdebareobs nadarbazevis xevSi (kaspis r-ni, sadg. 

metexi). kvernaqis qedis aRmosavleTiT, qvedasarmatuli naleqebi 

aq transgresiulad aris ganlagebuli ufro Zveli asakis Sree-

bis gadarecxil zedapirze. 

disertaciaSi moyvanilia qveda da Sua sarmatulisaTvis da-

maxasiaTebeli faunis sia.  

 palinologiuri analizisTvis SerCeuli iyo nimuSebi qve- 

da-, Sua- da zedasarmatulidan. disertaciaSi mocemulia im  mce-

nareTa saerTo sia, romelTa mtvris marcvlebi da sporebi Segv-

xvda TiToeuli qvesarTulis calkeul nimuSSi. 

sarmatuli naleqebi, romlebic SiSvldebian nadirbazevis 

xevSi, palinologiuri monacemebiT oTx palinozonad SeiZleba 

davyoT (I, II, IV da V). 

I palinozona moculobiT Seesabameba qvedasarmatuls. xasia-

Tdeba fiWvis, naZvis da subtropikuli wiwvovnebis siWarbiT. far-

ulTeslianebs Soris Warbobs subtropikuli jiSebis mtveri. mdi-

dari SemadgenlobiT aris warmodgenili gvimrebi. II palinozona 

Seesabameba Suasarmatulis qveda nawils. gamoirCeva kompleqsis 

yvelaze mdidari SemadgenlobiT. matulobs subtropikuli 

wiwvovnebis roli; subtropikuli farulTeslianebis Semadgen-

loba ufro  mravalferovani xdeba; mdidrdeba gvimrebis Sem-

adgenloba. III palinozona, romelic warmodgenili iyo aragvi-be-
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briscixis WrilSi da xasiaTdeboda gaRaribebuli kompleqsiT, 

nadarbazevis WrilSi ar vlindeba. aq Suasarmatulis zeda na-

wils Cven vakuTvnebT IV palinozonas, romelic II-sagan gansxvav-

deba ramdenadme ufro gaRaribebuli SemadgenlobiT da kargad 

miesadageba aragvis WrilSi gamoyofil IV palinozonas. V pali-

nozona _ zedasarmatuli mkveTrad gansxvavdeba palinologiuri 

kompleqsis SemadgenlobiT. mcirdeba merqniani mcenareebis mt-

vris marcvlebis raodenoba, izrdeba balaxovnebis Semcveloba. 

erTeuli sporebiTaa warmodgenili gvimrebi.  

daviTgarejis Wrili. kaxeTSi, Cvens mier Seswavlil Wrilebs 

Soris sainteresoa daviTgarejis (udabno) da sof. gomboris Wri-

lebi. qvemoT mogvyavs daviTgarejis Wrilis aRwera, sadac sarma-

tuli ori qvesarTuliT aris warmodgenili (Sua da zeda).  

disertaciaSi motanilia Sua sarmatulisaTvis damaxasiaTe- 

beli fauna, aRwerili q. siraZis  da d.buleiSvilis mier.  

palinologiuri analizisTvis aRebuli iyo nimuSebi orive 

qvesarTulidan. naSromSi motanilia im mcenareTa sia, romelTa 

mtvris marcvlebi da sporebi Segvxvda daviTgarejis Wrilis ni-

muSebSi. 

daviTgarejis (udabno) WrilSi Suasarmatuli palinologiu-

ri monacemebiT iyofa sam palinozonad (II-IV). mtvris marcvlebi-

sa da sporebis mdidari SemadgenlobiT gamoirCeva Wrilis qveda 

nawili (II palinozona). SedarebiT ufro gaRaribebuli palinospe-

qtrebis SemadgenlobiT xasiaTdeba Sua nawili (III palinozona). 

Suasarmatulis zeda nawilSi  palonospeqtrebi isev mdidaria 

merqniani mcenareebis mtvris marcvlebiT (IV palinozona).  

zedasarmatuli xasiaTdeba balaxovani mcenareebis mtvris 

marcvlebis maRali SemcvelobiT (V palinozona). 

gomboris Wrili (ujarmis monakveTi). Wrili mdebareobs 

Tbilisi-gomboris gzatkecilis gaswvriv, ujarmis cixis samxreT-

dasavleTiT. disertaciaSi motanilia im mcenareebTa sia, romel-

Ta mtveri da sporebi aRmoCnda palinologiuri analizisTvis 

aRebul nimuSebSi.  
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gomboris Wrili palinologiuri monacemebis safuZvelze, 

or nawilad iyofa. qveda nawils, romelic xasiaTdeba palinomo-

rfebis mdidari speqtrebiT, vakuTvnebT I-II zonebs. Wrilis zeda 

nawils, sadac aRiniSneba fiWvisa da balaxovnebis mtvris momate-

ba, vakuTvnebT V zonas.   

amrigad, aRmosavleT saqarTvelos sarmatuli naleqebis pa-

linologiuri analizi saSualebas gvaZlevs Cvens mier Seswavli-

li Wrilebi xuT palinozonad (I-V) davyoT. TiToeuli maTgani 

xasiaTdeba gansazRvruli palinokompleqsiT, romlebic erTmane-

Tisagan gansxvavdebian ZiriTadi ladnSaftwarmomqmneli mcena-

reebis mtvris marcvlebis SemadgenlobiT (gamoyofili zonebis 

aRweras eZRvneba disertaciis V Tavi). 

disertaciaSi mogvaqvs mcenareTa sia, romelTa sporebi da 

mtvris marcvlebi Cven ganvsazRvreT aRmosavleT saqarTvelos 

sarmatuli naleqebidan. sul gansazRvrulia: 199 forma, romelic 

miekuTvneba 129 gvars da 88 ojaxs. yoveli Wrilis aRweras Tan 

erTvis palinologiuri diagrama, romelic asaxavs calkeuli 

taqsonebis procentul Semcvelobas TiToeul nimuSSi.  

 

 

Tavi IV 

 
aRmosavleT saqarTvelos sarmatuli saukunis flora, 

mcenareuloba da hava 

 
am TavSi gaanalizebulia literaturuli monacemebi aRmosav-

leT saqarTvelos sarmatuli floris Sesaxeb, romlebSic  ganxi-

lulia mcenareTa makronaSTebis Seswavlis Sedegebs. 

Cvens mier Catarebuli kvlevis Sedegad, Sekrebili iqna mdi-

dari palinologiuri masala qarTlis (nadarbazevi, aragvi-bebri-

scixe) da kaxeTis (gombori (ujarmis monakveTi), daviTgareji) sa-

rmatuli Wrilebidan.  

am TavSi ganxilulia sarmatuli palinoflorisaTvis damaxa-

siaTebeli formebi, aseve maTi sruli sia da cifruli cxrili,  

romelic Sedgenilia mcenareTa msxvili naSTebisa da palinolo-
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giuri monacemebis mixedviT, rogorc vxedavT, palinologiuri 

monacemebiT gansazRvrulia bevrad ufro meti taqsoni, vidre 

mcenareebis msxvili naSTebiT. gansakuTrebiT didi gansxvavebaa 

sporovani da wiwvovani mcenareebis SemadgenlobaSi (ix. cxrili). 

 

 palinomorfebisa (p)  da makronaSTebis (m) mixedviT 
gansazRvruli aRmosavleT saqarTvelos sarmatuli floris 

taqsonebis raodenoba 
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forma 210 90 49 3 35 5 126 82 

gvari 137 54 33 2 23 5 81 47 

ojaxi 93 34 21 2 9 3 63 29 

klasi 10 4 5 1 3 1 2 2 

 

miRebuli monacemebis safuZvelze SegviZlia vivaraudoT, 

rom sarmatul saukuneSi aRmosavleT saqarTvelos klimati, zo-

gadad, subtropikuli iyo. rac Seexeba sinotives, misi ganawileba 

am regionis mTel teritoriaze ar iyo Tanabari. qarTli xa-

siaTdeboda SedarebiT dabali tenianobiT, vidre kaxeTi, sadac 

gabatonebuli iyo ufro teniani subtropikuli hava. 

amgvarad, aRmosavleT saqarTvelos mcenareuloba sarmatul-

Si xasiaTdeba subtropikuli da siTbozomieri formebis siWar-

biT da zomieri klimatis mcenareebis gacilebiT mcire raodeno-

biT. mcenareul safarSi mravlad gvxvdeba rogorc xeSeSfoTlia-

ni, ise teniani subtropikuli formaciebi. palinologiuri mona-

cemebiT aRmosavleT saqarTvelos sxvadasxva regionebSi am dros 

ukve aSkarad vlindeba garkveuli gansxvavebebi mcenareulobis 

xasiaTSi. qarTlSi mcenareuli safaris ganviTareba mimdinareob-

da SedarebiT ufro diferencirebuli fizikur-geografiuli pi-

robebis fonze, ramac Suasarmatulis Semdgom gamoiwvia tyis 

formaciebis Semcireba da uyteo sivrceebis Tanasazogadoebebis 

arealis gafarToeba. kaxeTis teritoriaze formaciebis cvlile- 

bas zedasarmatulSi aseTi mkveTri xasiaTi ar hqonia.  
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Tavi V 

aRmosavleT saqarTvelos sarmatuli naleqebis 

danawilebis palinologiuri dasabuTeba 

 
am TavSi motanili klimatur-ekologiuri tipis diagramebi, 

saSualebas gvaZleven aRvadginoT mcenareuli safaris xasiaTi da  

misi dinamika. am diagramebze datanilia mcenareTa jgufebis pro-

centuli Semcveloba, romlebic gaerTianebuli arian maTi kli-

matur-ekologiuri moTxovnilebebisa da cenozuri kuTvnilebis 

mixedviT. aseT jgufebs warmoadgenen: zomieri havis wiwvovnebi, 

Termofiluri wiwvovnebi, siTbozomieri farTofoTlovani mcena-

reebi, subtropikuli farTofoTlovani mcenareebi, subtropikuli 

gvimrebi. mcenareebis ukanaskneli jgufi aerTianebs qserofitul 

balaxebsa da buCqebs. diagramaze calkea datanili fiWvis, ro-

gorc intrazonaluri mcenaris mtvris marcvlebis Semcveloba,  

romelic monawileobs sxvadasxva mcenareul dajgufebebSi.  

aragvi-bebriscixis Wrilis palinologiuri diagramis anali-

zi gviCvenebs mcenareuli safaris dinamikas adre-, Sua- da gvian-

sarmatulis ganmavlobaSi da saSualebas gvaZlevs gamovyoT gan-

viTarebis xuTi etapi.  

pirveli etapi (I palinozona) Seesabameba qvedasarmatul Sre-

ebs, romelTa asaki dadgenilia makrofaunis monacemebiT. I pali-

nozonis kompleqsi miuTiTebs polidominanturi tyeebis batono-

baze, romlebSic xarobdnen subtropikuli da siTbozomieri mce-

nareebi _ gvimrebi, wiwvovnebi, farTofoTlovnebi. sakmaod didi 

farTobi ekavaT utyeo cenozebsac, qserofituli balaxebisa da 

buCqebis monawileobiT. msgavsi Semadgenlobis kompleqsi gvxvde-

ba nadarbazevisxevis qvedasarmatul naleqebSic. aq I palinozo-

nis ZiriTadi niSnebi kidev ufro mkafiod aris gamoxatuli. 

mcenareulobis ganviTarebis I etapi Cven SevadareT aRmosav-

leT saqarTvelos sarmatuli foraminiferebis ganviTarebis eta-

pebs (ix. nax.). l. maisuraZisa da k. qoiavas monacemebiT, qvedasa-

rmatuli naleqebi, foraminiferebis mixedviT, iyofa or nawilad: 

qveda da zeda. qveda nawili warmodgenilia ori faciesiT _    
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wyalmarCxiT, sadac ZiriTadad dominireben gvari Elphidium-is war-

momadgenlebi da Rrma wylis faciesiT. avtorebis mixedviT, ori-

ve faciesi damaxasiaTebelia Variadentella reussi-iani SreebisaTvis da 

asaxaven foraminiferebis ganviTarebis I etaps. 

qvedasarmatulis zeda nawilidan Seswavlilia foraminife-

rebis erTmaneTisagan gansxvavebuli kompleqsebi, romelTa Semad-

genloba, ZiriTadad, damokidebulia naleqebis liTologiaze an 

auzis siRrmeze. qvedasarmatulis zeda Sreebidan aRwerili for-

mebis damaxasiaTebeli niSania maRali Sidasaxeobrivi cvaleba-

doba. am naleqebSi gamoyofilia Elphidium aculeatum-iani zonis Sre-

ebi, romlebic foraminiferebis ganviTarebis II etaps Seesabameba. 

nadarbazevisxevisa da md. aragvi-bebriscixis WrilebSi Cvens 

mier gamoyofili I palinozona Seesabameba Sreebs, romlebic gan-

lagebulia uSualod Suasarmatulis qveS. amitom Cven mas vakuTv-

nebT qvedasarmatulis zeda nawils romelic foraminiferebis 

ganviTarebis II etaps Seesabameba. 

      md. aragvi-bebriscixis WrilSi qvedasarmatulze ganlagebu-

lia Suasarmatuli Sreebi. palinologiuri monacemebiT isini   

iyofian sam palinozonad (II, III, IV), romlebic mcenareulobis ga-

nviTarebis sam etaps Seesabamebian. 

II etapi (Seesabameba II palinozonas) xasiaTdeba palinokom-

pleqsiT, romelSic sWarbobs merqniani mcenareebi. balaxovnebis 

roli SesamCnevad Semcirebulia. momatebulia rogorc subtropi-

kuli, aseve siTbozomieri xe-mcenareebis procentuli Semcvelo-

ba. am etapis flora gamoirCeva mdidari SemadgenlobiT, rac, al-

baT, ganpirobebuli iyo haeris tenianobis momatebiT Suasarmatu-

lSi. amis safuZvelze II etapi SeiZleba ganvixiloT rogorc kli-

maturi optimumi.  

II etaps, rogorc Cans, Seesabameba agreTve nadarbazevisxevis 

Wrilis didi nawili, romelic Zalze mdidari palinologiuri 

kompleqsebiT xasiaTdeba, da daviTgarejis Wrilis qveda nawili. 

savaraudod, am etaps Cven vakuTvnebT agreTve gomboris (ujarmis 

monakveTi) Wrilis did nawils, romlis kompleqsebi xasiaTdeba 
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subtropikuli mcenareebis _ xeebisa da gvimrebis mtvris maRali 

procentuli SemcvelobiT. gomboris Wrilis qveda nawilis asaki 

dasazustebelia.  

k. qoiavas monacemebiT, aragvi-bebriscixis WrilSi qvedasar-

matulze ganlagebuli naleqebi Seicavs Suasarmatulis qveda da 

Sua nawilebisTvis damaxasiaTebel mdidar faunas, romelic fo- 

raminiferebis ganviTarebis  III da IV etapebs Seesabameba. l. mai-

suraZisa da k. qoiavas mosazrebiT, IV etapi aris faunis gafur-

Cqvnis periodi, rodesac foraminiferebis niJarebi Zalian didi 

zomis iyo da endemuri formebis raodenoba maqsimums aRwevda. 

amis safuZvelze Cven SevapirispireT II palinozona, romelic ga-

moxatavs Suasarmatulis klimaturi optimumis pirobebs, forami-

niferebis ganviTarebis III da IV etapebTan (Affinetrina voloshinovae da 

Porosononion aragvensis-iani Sreebi).  

III etapi (III palinozona), romelic aragvi-bebriscixis Wril-

Si Seesabameba Suasarmatulis Sua nawils, xasiaTdeba SedarebiT 

gaRaribebuli kompleqsiT. am dros Semcirebulia polidominant-

uri tyeebis farTobi, romlis SemadgenlobaSi subtropikuli me-  

rqnianebis da gvimrebis monawileobac mkvTrad mcirdeba. amave 

dros SesamCnevad izrdeba utyeo ubnebis farTobi, sadac ZiriTa-

dad xarobdnen simSralis moyvaruli balaxebi da buCqebi. 

amave WrilSi, k. qoiavas monacemebiT, gamoyofilia Suasarma-

tulis zeda nawilSi. am dros gaqra yvela Suasarmatuli endemu-

ri da adresarmatuli reliqturi formebi. mTeli kompleqsi See-

sabameba Porosononion hyalinum-ian zonebis Sreebs da sarmatuli fo-

raminiferebis ganviTarebis V etaps. es ukanaskneli Cven Sevapiri-

spireT mcenareulobis ganviTarebis III etapTan, romelic kargad 

gamoiyofa daviTgarejis WrilSi, magram ar vlindeba nadarbaze-

visxevis WrilSi. aq III etapis (III palinozonis) ararseboba SeiZl-

eba aixsnas d. buleiSvilis mosazrebiT, romlis Tanaxmad, qarT-

lis teritoriaze kontinenturi reJimi ukve SuasarmatulSi dam-

yarda (amas Cveni monacemebic adastureben), Tumca zog SemTxveva-

Si zRvis auzi SenarCunebuli iyo am drois dasasrulamde, maga-
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liTad, nadarbazevis ubanze. SesaZloa, aq mTeli Suasarmatulis 

ganmavlobaSi zRviuri reJimis arsebobiT iyo ganpirobebuli Ter-

mofiluri tyeebis ganviTareba, romelTa dinamika ar darRveula 

balaxovani cenozebis arealis gafarToebiT.  

zogadad, IYetapis mcenareuloba ar iyo ise mdidari, rogorc 

II-isa, romelsac Cven klimatur optimumad miviCnevT. magram igi 

gacilebiT ufro mravalferovani iyo, vidre III etapis mcenareu-

loba, romelic asaxavda qarTlis teritoriaze kontinenturi re-

Jimis damyarebas. amis pirveli niSnebi jer kidev adre sarmatul-

Si iwyebs gamoCenas. momdevno IV etapze (IV palinozona) isev 

aRiniSneba Termofiluri mcenareebis _ wiwvovnebis, farTofoT-

lovnebis da gvimrebis mateba. balaxovanTa cenozis farTobi 

mkveTrad mcirdeba. md. aragvis Wrilis garda, es etapi mxolod 

daviTgarejis da nadarbazevis WrilebSi gamoiyofa. 

aragvi-bebriscixis WrilSi sazRvars Sua- da zedasarmatuls 

Soris k. qoiava atarebs konglomeratebiani Sreebis gamoCenis sa-

fuZvelze, rac, misi mosazrebiT, sedimentaciis procesis cvlaze 

miuTiTebs. aRniSnuli Wrilis zeda nawilis gviansarmatuli asa-

ki palinologiuradac mtkicdeba. Cvens mier Seswavlil yvela 

WrilSi zedasarmatuli mkveTrad gamoirCeva palinologiuri kom-

pleqsebis SemadgenlobiT. mas Cven mivakuTvnebT V palinozona, 

rac aRmosavleT saqarTvelos mcenareulobis ganviTarebis V 

etaps Seesabameba.  

gviansarmatuli palinologiuri komleqsis damaxsiaTebeli 

niSania polidominanturi tyeebis farTobis Semcireba, utyeo siv-

rceebis arealebis gazrda, subtropikuli xeebisa da gvimrebis 

sistematikuri Semadgenlobis gaRaribeba da farTod gavrceleba 

farTofoTlovani foTolmcveni mcenareebisa. maTi umetesoba, 

rogorc Cans buCqebs warmoadgenda. es procesi ufro mkveTrad 

gamovlinda qarTlis teritoriaze da naklebad _ kaxeTSi, ker-

Zod, gomboris midamoebSi, romelic gansakuTrebuli mikroklima-

tiT _ haeris maRali tenianobiT gamoirCeoda. miuxedavad amisa, 

aqac sagrZnoblad iyo gazrdili fiWvisa da balaxovnebis roli, 
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xolo subtropikuli farTofoTlovnebisa da wiwvovnebis monawi-

leoba mcirdeboda.  

amgvarad, palinologiurma analizma saSualeba mogvca Tva-

li gagvedevnebina aRmosavleT saqarTvelos floris, mcenareu-

lobis da klimatis ganviTarebis istoriisTvis mTeli sarmatuli 

drois ganmavlobaSi, gamogveyo etapebi, romlebic erTmaneTisagan 

gansxvavdeba mezofiluri mcenareebis (xeebisa da gvimrebis) da 

qserofiluri mcenareebis  (balaxebisa da buCqebis) monacvleo-

biT. Sua- da gviansarmatulis sazRvarze icvleba agreTve calke-

uli taqsonebis raodenobrivi Semcveloba, gansakuTrebiT wiwvov-

nebisa da gvimrebisa. 

 

calkeuli palinozonisaTvis damaxasiaTebeli mcenareebis sia 
 

Sreebis asaki 

qv
ed

a 
s
ar

ma
t
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S
u
a 
 

s
ar

ma
t
u
l
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s
ar
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t
u
l
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palinozonebis nomeri I II III IV V 

Sphagnum sp. + + + +  

Lycopodium serratum Tunb. + +    

Lycopodium sp. + + + + + 

Selaginella sp. + +  + + 

Botrychium sp.  +    

Ophioglossum sp. + +   + 

Osmunda cinnamomea L.  +    

Osmunda sp. + +   + 

Schizaea sp. + +    

Schizaeaceae gen.indet. + + +  + 

Anemia sp. + +  + + 

Mohria sp. + +  + + 

Lygodium digitatum Presl. + + + +  

Lygodium  japonicum Sv. + +  +  

Lygodium aff.multivallatum (W.Kr.) 

Ram. + +    

Lygodium sp. + + + + + 

Cryptogramma sp. + +    

Pteridacidites longifoliiformis Shat., 

Stuch. + +    

Pteridacidites venustaeformis Shat., 

Stuch.    + + 

Pteridacidites aff.verus (N.Mtchedl.) 

Shat., Stuch.    + + 
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Pteridacidites aff.vittatoides Shat., Stuch. +     

Pteris sp.* + +  + + 

Anogramma sp. + +   + 

Onychium sp. + +   + 

Pityrogramma sp. + +   + 

Clavifera aff.tuberosa Bolch. + +    

Clavifera sp. + +  + + 

Gleichenia sp. + + + + + 

Gleicheniaceae gen.indet. + +  + + 

Polypodium aureum L. + + +   

Polypodium verrucatum Ram. +     

Polypodium sp. + + + + + 

Verrucatosporites histiopteroides W.Kr. +  +  + 

Pyrossia sp. + + +  + 

Polypodiaceae gen.indet.* + + +  + 

Hymenophyllum sp. + +    

Cibotium sp. + +  + + 

Dicksonia spanditocincta Purc. + +    

Dicksonia unitotuberata Purc. + +   + 

Dicksonia sp + +  + + 

Alsophyla sp. 
+ +    

Cyathea sp. 
+ + + + + 

Hemitelia sp. 
+ +   + 

Dryopteris sp. + + + + + 

Woodsia sp. + +    

Ginkgo sp. + +  + + 

Dacrydium sp. 
+ + + + + 

Podocarpus sp.* 
+ + + + + 

Phyllocladus sp. + +  + + 

Araucaria sp. + + +   

Abies alba Mill. 
+ +    

Abies sp.* 
+ + + + + 

Cathaya sp. 
+ +  +  

Cedrus deodara Loud. 
+ +   + 

Cedrus sp.* 
+ + + + + 

Keteleeria  caucasica Ram. 
+ +  + + 

Picea complanataeformis N.Mtchedl. 
 +    

Picea minor N.Mtchedl. 
+     

Picea  sp.* 
+ + + + + 

Pinus sp.* 
+ + + + + 

Pseudolarix sp.  
+ +    
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Pseudotsuga sp. 
+ +    

Tsuga aff. diversifolia (Maxim.) Mast. 
+ +    

Tsuga aff. canadensis (L.) Carr. 
+ +    

Tsuga sp.* 
+ + + + + 

Pinaceae gen.indet. 
+ + + + + 

Sciadopitys sp. 
+ + + +  

Cryptomeria sp. 
+ +    

Cunninghamia sp. 
+ +    

Sequoia sp. 
+ +    

Sequoiadendron sp. 
+     

Taxodium sp. 
    + 

Taxodiaceae gen.indet. 
+ + + + + 

Juniperus sp. 
 + + + + 

Cupressaceae gen.indet. 
+ + + + + 

Ephedra sp. 
+ + + + + 

Comptonia sp. 
+ + + + + 

Myrica sp. 
+ + + + + 

Carya cordiformis (Wangh.) C.Koch 
+    + 

Carya ovata Mill. 
+    + 

Carya aff.glabra (Mill.) Sveet 
    + 

Carya sp.* 
+ + + + + 

Engelhardia sp. 
+ + + + + 

Juglans cinerea L. 
+ + +  + 

Juglans regia L. 
+ + +  + 

Juglans sp.* 
+ + + + + 

Platycarya sp. 
+ + + +  

Pterocarya pterocarpa (Michx.) Kunth. 
+     

Pterocarya aff.stenoptera D C 
    + 

Pterocarya sp.* 
+ + + + + 

Juglandaceae gen.indet. 
+ +   + 

Tamarix sp. 
  +  + 

Salix sp. 
+ +    

Alnus sp.* 
+ + + + + 

Betula sp. 
+ + + + + 

Carpinus betulus L. 
+ +  +  

Carpinus caucasica Grossh. 
+ +  + + 

Carpinus orientalis Mill. 
+ + + + + 

Carpinus sp.* 
+ + + + + 

Corylus sp.* 
+ + + + + 

Castanea sp. 
+ + + + + 

Castanopsis sp. 
+ + + + + 



 

24 

 

 

Lithocarpus sp. 
 +    

Fagus sp. 
+ + + + + 

Quercus sp.* 
+ + + + + 

Celtis sp. 
  +   

Ulmus foliacea Gilib. 
+ + +   

Ulmus sp.* 
+ + + + + 

Zelkova carpinifolia (Pall.) Dipp. 
+   +  

Zelkova serrata (Thinb.) Makino 
    + 

Zelkova sp. 
+ + + + + 

Ulmaceae gen.indet.* 
+ +    

Eucommia sp. 
+ +  + + 

Ficus sp. 
 +    

Moraceae gen.indet 
+ + + + + 

Polygonaceae gen.indet. 
 +   + 

Caryophyllaceae gen.indet. 
+ + + + + 

Chenopodiaceae gen.indet.* 
+ + + + + 

Tamarix sp. 
  +  + 

Liriodendron sp.  
+ +   + 

Magnolia megafigurata (Krutsch)  Ram.     
+ +   + 

Magnolia sp.* 
+ + + + + 

Saxifragaceae gen.indet. 
    + 

Annona sp. 
+ +    

Lauraceae gen.indet. 
+ +    

Berberidaceae gen.indet. 
    + 

Nuphar sp. 
+ +   + 

Nymphaea sp. 
+ +    

Papaver sp. 
+ +    

Platanus sp. 
+ + +  + 

Corylopsis sp. 
+ +   + 

Disanthus aff.cercidifolius Maxim. 
+     

Disanthus sp. 
+ +   + 

Hamamelis sp. 
+ +    

Fothergilla sp. 
+ + + + + 

Parrotia sp. 
+ +   + 

Sycopsis sp. 
+ +   + 

Liquidambar sp. 
+ + +  + 

Hamamelidaceae gen.indet. + + + + + 

Cercidiphyllum sp. + +    

Rosaceae gen.indet. 
+ + + + + 

Acacia sp. 
+ +    

Fabaceae gen.indet. 
+ +    
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Geranium sp. 
+ +   + 

Rhus sp. 
+ + +  + 

Acer sp. 
+ +  + + 

Aesculus  sp. 
  +   

Ilex sp.* 
+ +  + + 

Icacinaceae gen.indet. 
+ +    

Euonymus sp. 
+ +   + 

Staphylea sp. 
+ +    

Buxus sp. 
 + +  + 

Rhamnus sp. 
    + 

Parthenocissus sp. 
  +  + 

Vitis sp. + + + +  

Tilia caucasica Rupr. 
+     

Tilia aff.cordata Mill. 
+ +    

Tilia aff.platyphyllos Scop. 
  +   

Tilia sp.* 
+ + + + + 

Sterculia sp. 
+ +    

Elaeagnus sp. 
+ +   + 

Viola sp. 
 +    

Myrtaceae gen,indet. 
+ + + + + 

Onagraceae gen.indet. 
+ + +  + 

Alangium sp. 
+ + + + + 

Nyssa sp. 
+ + + + + 

Cornaceae gen.indet. 
+ + +  + 

Acanthopanax sp. 
+     

Aralia sp.  
+  +   

Brassaiopsis sp. 
  + +  

Dendropanax sp. 
+ +    

Fatsia sp. 
+ +   + 

Araliaceoipollenites edmundi (Pot.) Pot. 
 +    

Araliaceae gen.indet. 
+ + + + + 

Apiaceae gen.indet.* 
+ + +  + 

Rhododendron sp. 
+ +   + 

Ericaceae gen.indet. 
+ + +  + 

Sapotaceae gen.indet. 
+ + + + + 

Symplocos sp. 
+ +    

Apocynaceae gen. indet. 
 + +   

Fraxinus sp. 
+ + +   

Convolvulus sp. 
    + 

Lonicera sp. 
    + 

Viburnum sp. 
    + 

Lamiaceae gen.indet. 
+ + + + + 
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Plantago sp. 
+ + +  + 

Knautia sp. 
+ +    

Scabiosa sp. 
+ +    

Dipsacaceae gen.indet. 
+ +  + + 

Artemisia sp. 
+ + + + + 

Cichorium sp. 
+ + +  + 

Asteraceae gen.indet. 
+ + + + + 

Poaceae gen.indet.* 
+ + + + + 

Nypa sp. + +    

Arecaceae gen.indet. 
+ + + + + 

Pandanus sp. 
  +   

Sparganium sp. 
+ +   + 

Typha sp. 
 +    

Fupungopollenites wackersdorfensis   

(Thiele-Pfeiffer) Liu Geng-wu + +  + + 

Tricolporopollenites sp. 
+   +  

 
* aRniSnuli formebi gansazRvrulia agreTve n. mWedliSvi-

lis mier 

 

daskvnebi 

 
1. aRmosavleT saqarTvelos sarmatuli naleqebi palinolo-

giurad pirvelad iqna Seswavlili. gaanalizebuli iqna 200-mde 

nimuSi qveda-, Sua- da zedasarmatuli Sreebidan. Seswavlili ni-

muSebis umetesoba procentebis dasaTvlelad palinomorfebis sa-

kmaris raodenobas Seicavs. 

2. palinokompleqsebis SemadgenlobaSi gansazRvruli iqna 

199 forma, romlebic miekuTvneba 129 gvars da  88 ojaxs. am mona-

cemebma sakmaod gaamdidra Cveni warmodgenebi  aRmosavleT saqar-

Tvelos sarmatuli floris Sesaxeb. dRemde Seswavlili iyo mxo-

lod makronaSTebi, romlebic ramdenadme SezRudul warmodgenas 

gviqmnida iseT mcenareebze, rogoricaa gvimrebi, balaxovnebi da 

wiwvovnebi. garda amisa, aRmosavleT saqarTveloSi makroflorebi 

cnobilia, ZiriTadad, qveda-Suasarmatuli naleqebidan, rac See-

xeba mtvris marcvlebsa da sporebs, isini gavrcelebulia samive 

qvesarTulSi. es saSualebas gvaZlevs Tvali gavadevnoT mcenare-

uli safaris dinamikas mTeli sarmatuli drois ganmavlobaSi da 
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davadginoT im cvlilebaTa xasiaTi, rasac adgili hqonda kavkasi-

is geologiuri istoriis erT-erT gardam-tex momentSi – Sua da 

gviani sarmatulis sazRvarze. 

3. aRmosavleT saqarTvelos sarmatuli naleqebisaTvis Cvens 

mier agebuli diagramebi ori tipisaa. Ppirveli tipis diagramebi 

tradiciuli formisaa da maTze asaxulia calkeul mcenareTa 

procentuli Semcveloba, meore tipis diagramebze ki datanilia 

klimatur-ekologiuri Tvisebebis mixedviT dajgufebuli mce-

nareebis procentuli raodenoba. Aorive saxis diagramebis anali-

zi saSualebas gvaZlevs Tvali gavadevnoT rogorc sarmatuli 

floris evolucias, aseve mcenareuli safaris dinamikas, romlis 

ZiriTadi mimarTuleba iyo tyis formaciis farTobis Semcireba 

da utyeo sivrceebis arealis gazrda. Ees cvlilebebi xdeboda 

klimatis, ZiriTadad, tenianobis reJimis meryeobis zegavleniT. 

aRmosavleT saqarTvelos sxvadasxva regionSi es procesi gan-

sxvavebulad mimdinareobda. yvelaze mkveTri xasiaTi mas qarTlis 

teritoriaze hqonda. 

4.  mcenareuli safaris dinamikis Seswavlis Sedegad im das-

kvnamde mivediT, rom aRmosavleT saqarTveloSi qserofitizaciis 

procesi jer kidev sarmatulis adreul monakveTSi daiwyo, mag-

ram gansakuTrebiT mkveTri forma man gviansarmatulSi miiRo.  

5. palinologiuri kompleqsebis SemadgenlobaSi dadgenili 

cvlilebebi safuZvlad daedo sarmatuli mcenareulobis ganviTa-

rebis istoriaSi 5 etapis gamoyofas. Ees etapebi asaxaven rogorc 

tyis formaciebis floristuli Semadgenlobis cvlilebas (po-

lidominanturi tyeebis Secvlas fiWvis tyeebiT), aseve zogadad 

tyis formaciis Secvlas balaxovani asociaciebiT.  

6. palinologiurad yvelaze sruli aragvi-bebriscixis Wri-

lia, sadac xuTive palinozona (etapi) gamoiyofa. Tumca, Sesa-

Zloa,  sedimentaciis mixedviT igi ar aris srulyofili. nada-

rbazevis WrilSi ar vlindeba III palinozona, romelic balaxova-

ni cenozebis arealis gafarToebas asaxavs. es faqti SeiZleba ai-

xsnas imiT, rom am teritoriaze kontinenturi reJimi, rogorc 
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sCans, ufro mogvianebiT (Suasarmatulis dasasruls) damyarda, 

vidre aRmosavleT saqarTvelos sxva regionebSi. nadarbazevis 

WrilSi yvelaze sruladaa warmodgenili danarCeni palinozo-

nebi. daviTgarejis Wrili aragvi-bebriscixis msgavsia, im gansxva-

vebiT, rom masSi ar gvaqvs I palinozona, radgan  qvedasarmatuli 

Sreebi am WrilSi ar aris gamovlenili. amave dros, aq gamoiyofa 

sxva palinozonebi, romlebic kargad korelirdeba qarTlis 

WrilebTan. ramdenadme problematuria gomboris Wrili, romelic 

palinologiuri monacemebiT or nawilad iyofa. Wrilis qveda 

nawils Cven vakuTvnebT I-II palinozonebs, xolo Wrilis zeda 

nawils – V palinozonas. Ees palinozona zedasarmatuls Seesa-

bameba da yvela WrilSia warmodgenili. igi asaxavs klimaturi 

pirobebisa da mcenareulobis xasiaTis mkveTr cvlilebas 

aRmosavleT saqarTvelos mTel teritoriaze. 

7. florisa da foraminiferebis faunis ganviTarebis etape-

bis Sepirispirebam gamoavlina msgavseba maTi saarsebo garemos 

cvalebadobis xasiaTSi, rac, ZiriTadad,  mimarTuli iyo zRviuri 

da xmeleTis biocenozebis saarsebo pirobebis gauaresebisken.  

I palinozona SevupirispireT II faunisturi zonis zeda na-

wils; II palinozona, romelic asaxavs klimatur optimums, Sei-

Zleba SevupirispiroT III-IV faunistur zonebs – foraminiferebis 

ayvavebis periods; III palinozona da, Sesabamisad, V faunisturi 

zona gviCvenebs bionomiuri pirobebis gauaresebas, rogorc 

xmeleTis florisaTvis, aseve foraminiferebis faunisaTvis. 

8. dadgenili palinozonebi SeiZleba gamoyenebuli iqnas 

stratigrafiuli miznebisaTvis _ aRmosavleT saqarTvelos sar-

matuli naleqebis danawilebisaTvis wvril stratigrafiul erTe-

ulebad.    

aprobacia. sadisertacio naSromis aprobacia xdeboda 2009-

2011 wlebSi saqarTvelos teqnikuri universitetis samT-geologi-

ur fakultetze. samecniero konferenciaze da Tematur seminare-

bze. sadisertacio naSromis ZiriTadi Sedegebis safuZvelze 

gamoqveynebulia 3 statia. 



29 

 

 

 

aRmosavleT saqarTvelos sarmatuli naleqebis palinozonebisa 
da mikrofaunisturi zonebis Sepirispireba.
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Abstract 

 
The Sarmatian deposits of Eastern Georgia were learned using the palynological 

method. About 200 samples were analyzied from Lower, Middle and Upper Sarmatian 

layers distributed on territory of Kartli (sections of Aragvi-Bebristsikhe and Nadarba-

sevi) and Kakheti (sections of David-Gareji and Gombori). Most of the samples conta-

ined sufficient numbers of palynomorphs enabling calculation of the percentage of se-

parate plants in the composition of pollen assemblages. 

A total of about 199 forms were identified that belong to 129 genera and 88 

families. The data significantly enriched the knowledge about Sarmatian flora of Eas-

tern Georgia, which had been previously studied only from macrofossils, in whose 

composition ferns, grasses and conifers were presented very poorly. Besides, microfo-

ssils on territory of Eastern Georgia are only associated with the deposits of Lower 

and Middle Sarmatian. As for pollen and spores, these are present in all substages of 

the Sarmatian, which allows tracing the dynamics of the vegetation cover and distin-

guishin the development stages. These data can be used as a basis for subdividing the 

Sarmatian deposits into small stratigraphic unites – palynozones. Two types of diagra-

ms were generated for the Sarmatian deposits of Eastern Georgia: a traditional palyno- 

logical diagram reflecting the percentage of separate plants, and a diagram presenting  
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groups of plants grouped by their climatic and ecological requirements. Overall analy- 

sis of the diagrams enables tracing of both the evolution of flora and vegetation. The 

process primarily included decrease of the composition of hygrophilous forests, ove-

rall forests shrinking, and expansion of woodless areas. The changes occurred under 

the influence of climatic fluctuations, mainly associated with reduced humidity. Our 

materials suggest that the xerophytisation of climate in Eastern Georgia began in early 

stretches of the Sarmatian but became more intense in the Late Sarmatian, as reflected 

in all sections we studied. The process of xerophytisation went differently in different 

regions of Eastern Georgia, being very intense in Kartli and weaker in Kakheti. 

Five stages (palynozones) of vegetation evolution in Eastern Georgia were iden-

tified on basis of changes in the composition of pollen assemblages during the Sarma-

tian period. All the five stages are present in the Aragvi-Bebristsikhe setcion. Only 

palynozone III is missing in the Nadarbasevi section, which may be associated with 

Buleishvili’s supposition that the continental regime in this region came later (end of 

Middle Sarmatian) than in other regions of Eastern Georgia. At the same time the Na-

darbasevi section has a comprehensive representation of the palynozones (I, II, IV, V). 

In Kakheti, an area similar to Aragvi-Bebristsikhe is the David-Gareji section, 

even though palynozone I (Lower Sarmatian) is missing there. Yet the other palynozo-

nes (II-V) are well correlated with those of the Sarmatian deposits in Kartli. 

The Gombori section is somewhat problematic as it may be divided into 2 parts 

according to the fauna data and information from the pollen analysis. The lower part 

earlier dated as Lower-Middle Sarmatian by the fauna data was referred to palynozo-

nes I-II, and the upper part – to palynozone V. 

All sections the pollen assemblages of palynozone V show similar changes in 

the character of vegetation and in climatic conditions, mainly towards reduction of 

humidity. 

The identified palynozones we compared to zones identified by data on forami-

nifers. By paleoecological conditions, the palynozone I and the upper part of faunisti-

cal zone II are well correlated. The palynozone II which reflects the conditions of 

climatic optimum can be compared to faunistical zones III-IV, corresponding to the 

period of strongest foraminifers development. Both the palynozone III and faunistical 

zone V reflect deterioration of living conditions for fauna and for flora. 

The established palynozones can be used for subdividing the Sarmatian deposits  

of Eastern Georgia into small geochronological units – palynozones. 
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